Land use planners require a time series land resources information and changing pattern for future management. Therefore, it is essential to assess changes in land cover. This study was to quantify the spatio-temporal dynamics of land use change over North and West Africa between 1985 and 2015 using the Normalized Difference Vegetation Index (NDVI) from the Very High Resolution Radiometer (AVHRR). The total investigated area was determined by 17,328,557.16 km 2 . The class of Urban and Built-up, Barren or sparsely vegetated, Savannas and Deciduous Broadleaf Forests increases considerably during the last three decades. In contrast, the class of Open Shrublands, Woody Savannas and water decrease notably during the three decades. The class of croplands decreases from 1985 to 1995 and increased from 1995 to 2015. The class of grasslands recorded a first increase from 1985 to 1995, and then decreased from 1995 to 2015. The class of permanent wetlands first decrease from 1985 to 1995, then increase from 1995 to 2005, followed by a decreasing trend during the last decade. The class of evergreen broadleaf forests decreased in the first two decades, from 1985 to 2005, and increased over the last decade.
Introduction
Africa has encountered the fastest rate of change in the land cover; portions as of now are influenced by a variety of environmental problems [1] [2] [3] [4] [5] . Taking into account that LCLU remains a significant factor in overall habitat degradation and suppression, as well as losses related to bio-diversity and plant resources [6] . Remote-sensing dataset could potentially give a particular and reproducible data on LULC for monitoring the changes [7] .
The current study aims to generate annual LULC maps during the last three decades from 1982 to 2015 over North and West Africa. The maps are generated based on a random forest classification using the NDVI AVHRR GIMMS data and training using MCD12Q1 dataset from the MODIS sensor, and discerning the magnitude of the changes occurred in the study area to determine the LULC category through spatial comparison of the LULC maps produced.
Methods

-
This study will be applied to the North and West of Africa. It lies between latitudes 4° and 38° N, and longitudes 18° W and 40° E. -
The dataset used in this study have the same resolution of pixels 1/12°. The first dataset utilized is the AVHRR GIMMS NDVI3g from 1982 to 2015, and the second dataset used in this study is MODIS MCD12Q1 from 2002 to 2015. These were used as reference data for the AVHRR classification to identify areas of training and contained a set of annual LULC maps from 2002 to 2015, corresponding to the classification system of International Geosphere-Biosphere Program (IGBP). 
Results and Discussion
The LULC map classified for 1985, 1995, 2005 and 2015 are shown in Figure 1 . The classification results for 1985, 1995, 2005, and 2015 are summarized in Table 1 . The results acquired demonstrated that the total investigated area was determined by 17,328,557.16 km 2 . This area divided into 11 land cover classes. 
Conclusions
Africa has had the fastest rate of change in LULC and most of its sectors have already been affected and are facing various environmental problems. Although, given the limited time period in which the LULC annual map time series are available, LULCC dataset in North and West Africa is generally employed in the climate modeling. To address this necessity for a long time series of LULC dataset, we have created a continuous LULC time series of the last three decades over North and West Africa between 1982 and 2015 using data from AVHRR GIMMS NDVI3g.
The availability of LULC generated over a period of 33 years has been an important dataset to characterize the LULC dynamics of large areas. The detection of change over the last three decades shows that the class of urban and built-up, barren or sparsely vegetated, savannas and deciduous broadleaf forests has declined considerably. Open shrublands, woody savannas and water decrease considerably over the three decades. Croplands decrease in the first decade and increased over the last two decades. Grasslands recorded a first decade increase, and then decreased from 1995 to 2015. Permanent wetlands first decade decrease, and then increase a second decade, followed by a decreasing trend during the last decade. Evergreen broadleaf forests decreased in the first two decades and increased over the last decade. The 33 years of annual land cover maps with the detection of changes over the last three decades, will form an important dataset to identify recent LULCC associations with climate changes over North and West Africa. If we don't have a continuous LULC map in other geographic areas, we can use the pre-processing, the classification and the validation methods applied in this study. 
